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(57)Abstract 

PURPOSE: To provide an optical path in the direction perpendicular to an 
optical recording medium by decreasing the chromatic aberrations when the 
wavelength of a light source is changed by a temp, change etc. 
CONSTITUTION: A semiconductor laser 1 and a photodetector 7 are 



formed via a bufFer layer 47 on a substrate 2 and an aperture is formed in 
the lower part of a laser exit surface and photodetecting surface. A first 
glass layer 3 is packed in this aperture and a diffraction grating 4 is formed 
on the rear surface of this first glass layer 3. A second glass layer 5 is 
laminated under the first glass layer 3 and a condenser lens 6 of <1 mm 
aperture diameter consisting of a grating lens is formed on the rear surface 
of this second glass layer 5. As a result, the attenuation of the laser beam 
is lessened and the problem of the chromatic aberrations in the event of 
the change in the wavelength of the light source by the temp, change, etc., 
is not generated. The problem of the noise by the turn-back light is not 
generated. The point of the problem occurring in the formation of the 
optical path diagonal with the optical disk and the point of the problem in 
SCOOP structure are not generated. The size over the entire part is 
reduced. 
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40 5C0_bt3. n^coAIGaAs(Z)^^^y H)a 1 6 $:?^££f 

-eo±{C> pSIcDGaAlAs/GaAs OST#F^ 
1 7^^3cSL.TfifS^tf ^CD±tC, p^CDGaAl 
AsC0i7^ty H^l S^J^^Ef^o -^(Oilr. nlfcOAI 
As t GaAIAs ^^mzmm\^fcK^^y—Ml 5 b 

Xty5^>:i/lcJ:0Klta^"® 1 5b^5tD^<o -^b 
T, Slt^^-Ml 5 b$:«tDf^l^:^cgS^>(C. p^CDG 

zAsm2 2^m^t^. ^isb^s 

J:tXplSOGaAsg2 2©±tr. ^S^SrJb^f ^fc*^ 
50 ScOpS^j!iBiK?=£^»nbfcp+S!cDGaAs® 1 9€r?g^ 
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11 

(d) p+^OGaAsSl 9©±{C, AufiS2 0?£Jg 

[0 0 3 1] -m2^m- 

0 1 0 tt. *S?gcD^ 2 SIJ6f!l«>^'\i/ K 1 0 2 CD«f£ 
»fSST*S. rrojE'Vy K 1 0 2tt. mi<oyt^y]i 

1 0 1 fCfelt^^3tl'>X6*ti/'P'-7^^'>i^U'>XT? 

[0 0 3 2] -^3SliS«a|- 

0 1 1 fi. 3 *J£fi^K>3l£'\>y K 1 0 3 0«|J* 
»fME3T?S-5. e:»3t'\y H 1 0 3tt, 01O3t'\<vH 

1 0 1 t*5»t^7* hy-l':^- H 7 ©itTroTaKS«2 
aC 7-)';i'A!Kro<a^2 8. 2 9 SIA^UfefcOT 

W:>&|pI*«S«3t®ig3t;^lpl(ZMLT-€-n-?n±4 5- Sr 
mi smmi 1^(1989^) 5 

-f:^— FOW:^jS2nigS8 b-eSnSU MaDS;ig8a, 

•rn^i^TRtt. 01 2'j'CD±a£MiTa*fi3o4t3 
»S8 dTinigL, MiinffS8 c. 8 d<Dmi3^mms 

2 8tC^*n«)7;t hy'f:t-H©m:^lK)flIt. M^t^ 
2 8iC^*n?.7:i- h^'-fr^-- H©m*(DfPCDg*tn 

«e-:)T» 01 2 4'0±SfeMtTSfeM0 4:3 
©7* h:5'-^:^-HcD^l*^&ll^»l§8 eTlnSCb. ±R 
:&P*gffl!ltTa*ffi!l©4'P©7* h^^'f :t-HOffl**Sn 

^Sg8 f TJniStb. miaumse. 8f©ffi;>j&MffS§ 
[0 0 3 3] -m4^m- 

0 1 3 tt, *S!?q©m4«ig«f9©?t'\i/ H 1 0 4 ©m 

BrB0-rafes. H i o 4tt. Jisam i mmm 

j5>e.S3^Jfi«SJ©3t'\-> H 1 0 1, 1 0 2, 1 0 3®^ 

b. 0 1 3 tt. yt^>y F 1 0 1 ^fiAfctO-CftS) . 

«C IB®® 4 0 ©^t^^UfiJfCjPS 1 . 2 mm©S?g 
fiiK®3 4!fc^L.TViS. ^SJA^l/— tf{ilNA=0. 3 



(7) !|$BS^6-2 5 1 4 1 0 

12 

©WfS?^^^U'>X6&fflV»-5«^. S5E>tS!^-1fl 

*ieft3tU'>X6S-r©ISf8«2mmgSfC;S:0. 

•y H 1 0 4©:*c^$tt3mmx 3mmx 3mmSSi:^ 

[0 0 3 4] -fssmt&m- 

01 4tt. :^^m<Dm5mmm<o^^y h i o 5©«^ 

IKffi0Tfe-5. ;i(Dyt^y H 1 0 5tt. ±l2|gl*]te«S| 
75ie.m3*;^ta|03t'^«;/ H 1 0 1, 1 0 2, 1 0 3©Ss 
m\Z, Kfl;>?Jl'a-'^At?©-fe75 5/i?«ls}i!©X7-f 

(r.fcoT^'Ny Ft— -^ic^Jgf ;^^-i'^ii6ffi 
[0 0 3 5] F 1 0 5©^±«tt, F 1 0 

5<omvi'pyemmmt^R<ommmz^wr^i)^. m^it 

2 6/im«Tt?3&-5. S±S^tta«. «^h7-y + > 
i^iKBiTgE±«®*3 1 0%T?fe-5*i&. ^±S2 6um 
{C^^b, m2. 6MmT?ab?>. «3tW>X6®^^^aiS 
a. A/NA' -piff^Han^diS, A = 0. 7 8 Mm, 
a? NA=0. 5 5frntf. iKl2. e/rmt/iS. ;i©t 
#, »±mWim2. 6 MmttmJtW>X6©ilg^a?Sfa 

TT»s«^e. ii;ia'rn«iE©ttffiiK^iitjfts. f/^ 
t>*>, ^^u>X6(Dmj^mm£iT(^i»±&mm\z-rti 

\zmm^mm&mftf3:v^ii^x\im^^mmi)mm^ i . 
0 ® j«s -sm^fc p >x©-'N* s'i'y*— 

S±fi*M i; TffiSMH^T^ U ?J:J* a*ia® *> © i 

0 0 AtmTfeiKiS*©®^, ^ffilw:t;n>J*t#aF-r-5tiS 
JO m»;:3tlit&^i;s©-t?, B5a«ii©^r-X't'tcAn5'£. 

;a;*5, ^s^-rntfiE©«ffli*«^ii©«-&«. 

04. 01 2®|Hl8S*®ilfejSi-rn«^AF©Mai«S4i't> 

[0 0 3 6] 0 1 5 fC, F 1 0 5 ©Kjg:&SS* 

T. (a)tt. 05© (a) ~ (f) Titt?gL.;^yD-feX 

(b) i''W— x-C>5/'l^>'X6®g5iJ'S:-7Xi'U ^COM 
a »C KYb ;i' n - A ;^ ©ir 7 5 & X /t s/ 5' ;^ t* 

o;&j£-e*tiB[L. x^-f^'icffi^® 1 3if *«fr 

(^§i't'«C*Jt-5k>X^®*^Sii;Si*T©ffiSI) 

(c) 1f®ffl:«7XSSl l?£ie5*L., Sffi20TStcM 

l:fe<tZ/7* F^-1":t-F7, 7 ^fef^KT 

^. 

[0 0 3 7] -^e^fisi- 
0 1 6 tt, *^?g©m 6 *iS«»l©3t'\-;/ F 1 0 6 ©«^ 
l9r®0TJ6-5. ^IW^t'Ny F 1 0 6«. ±iH^5g|lSfiai 
5<7 O^yt-^y F 1 0 5 ©JgcffiOX^'f ^'iSttSfilS 1 3 IC. « 
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(8) 



6-251410 



13 

H=na2 1/27" (a» + zO » 

T?^^e>tl-5. n = 5, a = 50ym, z = l 

wm, I = 1 6 OmAt-r-St. H= 1 0 00e©S5l?-£ 

[0 0 3 8] -w,7^m- 

01 8», 2^5!?g©^7|ISg«?i)CD^5^^X^iie2 0 1 
CD^^0T?ab-5. C(DJtx-<Xi7^g2 0 114, la^ffi 
Off S^SlfflJ ICSI««SS Sit fc^ft Vi/6^Xt4SKfil®» 

2 6 M m*SSO>tiH®<«fl^R ±IBS 5 mMM 
C0}*±iS:c03t'N5' h' 1 0 5Xl4±8Bm6*JIMW^±iE: 
H 1 0 6 t, -^■ro^t'N^/ h*<fe3^-r«.3^J*7- 
A4 6t. h7 5/^>i^75'^3.X— ^'3 1 t&B^M'Jr 

[0 0 3 9] :i«?t7'-i'X5'gS2 0 114. 3tiEfib!S«: 

5. 01 9ic^-rJ;5tc. ^7'>f;^i7#3i/ 

^ffi|ge3 3C5t*LT^BlbTfieffl-r-5. fS.^. 
7>i7#2,/^mSe3 3 fc. ^|S©j««:R© H ^-f :/« 

[0 0 4 0] -^BHISM- 

02 0»4. 3t:%IB0^8*iS««lcD?te5^^'X;;7ilg2 0 2 
O^0T?»S. C®5t5^^Xi'Sg2 0 2f4. ggffl 
©ItS^^fil lrS?g«SIH Sit fcft V»5>Xt4S?gffiSI^ 

S 2 6 in*i«©JtESJ«#:R t. ±IBB 5 nmm 
(D^±^<D^-^y K 1 0 5Xt4JilBll6^WCD^±^ 
©Jt-Ny H 1 0 6 t, ^(Oye^y HS^^-r-53^}t7- 

A 4 6 1 srKs-^-x 3 8 izp^ML. mm^m^<Dm^ 

«^4 5i£l9:ttfcfe©-t?feS. h^'y=¥>ifTi'^^X. 
-5^ 3 1 (4. 3t7'^x5'«ji/^ltKM3 3 0 
n. >^i7'-i'Xi'^B2 0 2 03£^7-A4 eiSSgBllE 
t;S:-3TVi«). C:(DJt7^w'X5'^e2 0 214. h^u/^^ 
>i^Ti^9^3uX-^3 1 J;D/hS!, ^ 

[0 0 4 1] 

p.- if D ^ icfc ^ / Xo * ^ U 
SH-r*pgiS;^(*=trxs coo p«ig®^M/iiis*i;?s: 



14 



[0ffioiS*;teieBj] 

[0 1 ] 2^5EI^©ll 1 SIJ60!l«)?t'^-;/ H©ffifiK»r®0-e 

JO 

[02] (iI^*&^i7:S-hy'f^-KOgi»|}i?^0T& 
•5. 

[0 3 ] ^^-rntr is 7:thy-(:t- H^ro^^j-^o 

[04] 01©^'\::/H*^^®#^ltffl|51?SOlHl?S0T? 

[09] m%ytu-^ty^his^^:i'-]^<Dmmi^si'^ 
[011] ^^m<of^3mm^o:>^^y }^<Dm^mmm 

[HI 2] 01 105t^-/ H;0^e<DM-^IBtmiHlK(^lHlSS 
[015] 01 4(7>3t'\^/ FOSi§:&SOD|»Qg0Tfe 

[016] ^^^(DmemmmcD^^y ]^(Dm^mmm 

[017] 016 <D%^v HlC:fett^«^3'Y;^ai-?-0 
[018] *5£9gcom7||ffiWcD5t7^><X^gecO^ 

40 0t?a&^, 

[019] 01 8O^5^-<X^ilBco<36ffliKSgS£?g0T 

[02 0] *%9gco||8|gJS«|C03te5^-<X^igBco^ 
. 0Tafe^o 

1 0 1, 1 0 2, 1 0 3, 1 0 4, 1 0 5, 1 0 6---- 
^^vY. 1 If, 2----n-GaAsS 

ffi, 2a----TeBS«, 3-"-^li;^X@. 4----IHI 
5'-"^2:tf^X@. 6-"-^l->X, 7, 
5^? 7a, 7b, 7c, 7 d • • • • :7:t h^^-f h\ 12" 
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(9) 



5 14 10 
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••Aimffi. 8a, 8b. 8c. 8 d. 8 e, 8 f . 9 
c--- Jn»g, 9a. 9b. 9d----«»g, II---- 
;!?^XSffi. 1 3 ••••X^-f^S£1S5fi^. l4----n + 
SGaAsl, 15 a. 1 5 b • • • ^— 16, 

1 8...-^^-/He. i7----s^#Fe, 19- --P 

+SGaAs@. 2 0 Au®ffi> 2 1 GaAsS, 2 

2 pSGaAsM. 2 3 ••••Si02t6jR^v 25"" 
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n^AlGaAs®. 2 8. 2 9--"il^^. 34----iS 

m^mm^ 3 6----t5bu>x, 3 9----ffi^n-f;k 2 

0 1. 2 0 2 3 1 h^^y^^^ 
i^T^^'jiX-^'. 3 3. 3 3 0 "--^x^Xi^SiJ./ 
K^Ke, 4 5----»jKiST, 4 6-"^m7-A. R 
••-•:)tl2SifiE»:, 4 7"-n-AlGaAsA*-/:7T® 




g|1 



[03] 




7a >^ 7 ,7b 



iii'i^]^ ''ta'ffl 'Id'J 
a 7^ m jj] [1^ 



7c 7d 



Bl3 



[134] 




AF©^ 



[06] 



[07] 



(11) 



4$§B¥6-2 5 14 1 



[011] 





m^3 



[ill 4] 



105 



47 




[015] 



2> 



n^'^ = — 



12. 
2 

47 --f 



(b) 



3 



474 



1315 



[01 6] 



106 



47 
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